With the advent of new ultrasound technology, more accessible ultrasound machines, improved needle technology and evidence suggesting that regional anaesthesia may decrease the incidence of persistent pain 1, 2 or alter the course of malignant disease 3 following some surgical procedures, there is an increasing interest in regional anaesthesia and analgesia techniques. This has implications for teaching hospital anaesthesia departments in teaching trainees and for assessing competency in these techniques. The aim of this study was to determine trainee experience in regional anaesthesia in a tertiary adult hospital that encourages the use of regional anaesthesia.
METHODS
Sir Charles Gairdner Hospital is a 600-bed, adult, tertiary referral, medical and surgical hospital affiliated with the University of Western Australia, providing all surgical and medical services with the exception of paediatrics and obstetrics. It is a training hospital accredited for training with the Australian and New Zealand College of Anaesthetists (ANZCA).
As part of routine patient care, data are collected on all major peripheral regional blocks performed by the anaesthesia department for individual followup with all patients. These data include patient demographics, identity of anaesthesia provider (including level of supervision in the case of trainees), type of block, the use of a catheter, the use of ultrasound for block placement, patient conscious state at the time of block, potential acute complications and the results of follow-up inquiries regarding effectiveness and complications. Supervision was defined as the consultant anaesthetist being physically present and supervising the registrar performing the procedure.
We reviewed these data from the start of a new registrar rotation in January 2008 for two years until January 2010. We determined the total number of blocks performed by anaesthesia trainees and this was broken down into the number of each individual block type.
Anaesthesia staffing lists were then reviewed to determine the number of anaesthesia trainees and their level of training at the hospital over this period. The training level was classified according to ANZCA Regulation 15, Training in Anaesthesia 4 . Anaesthesia trainees who rotated to other areas of the hospital such as chronic pain, pulmonary physiology and intensive care were excluded. Trainees were classified as a 'regional fellow' if they were employed to a specific regional fellowship.
The number of blocks performed was then divided by the number of trainees attached to the department over that period to determine the average number of blocks performed, according to the level of training and the type of block performed. These data were further analysed with respect to level of supervision, ultrasound usage and the placement of a catheter.
These data were extrapolated to give an approximation of the minimum number of blocks performed over ANZCA training, on the basis that for ANZCA training a minimum of 33 months must be spent in clinical anaesthesia 4 . In order to complete obstetric and paediatric modules, this 33 months would reduce to a minimum of 27 months in general adult clinical anaesthesia placements. They were also extrapolated to give a maximum exposure over the standard training of 51 months, assuming the minimum of three months had been spent in each of paediatrics, obstetrics and intensive care. The minimum and maximum number of blocks were calculated on the basis that a regional fellowship was not undertaken.
This study is an on-going audit of our usual clinical practice, registered on the hospital's central Quality Improvement Activity Register. It has been classified as exempt from ethical review as it was determined to be of "negligible risk".
RESULTS
In the two years reviewed there was a full-time equivalent of 27.7 anaesthesia trainees attached to the department. The average breakdown of each training year is shown in Table 1 .
The total number of blocks performed by trainees over the two-year period was 1374. This represented 62% of the total number of blocks performed at Sir Charles Gairdner Hospital. Table 2 shows the total number of blocks performed, the percentage of the total blocks performed by each training year group and the average number of blocks performed by each full-time equivalent registrar. Table 3 shows whether the block was supervised, a catheter was used and whether ultrasound was used in real time. Table 4 shows the type of blocks performed as a percentage of the total blocks done by each training year group. Femoral blocks included fascia iliaca blocks. Brachial plexus blocks were classified together. They included interscalene (57% of total brachial plexus blocks), supraclavicular (28%), axillary (13%) and infraclavicular blocks (2%). Table 5 shows the extrapolated estimate of the number of blocks performed during 27 and 51 months of training in clinical anaesthesia. 
DISCUSSION
Our data quantify the exposure of anaesthesia trainees to major peripheral regional anaesthesia and no assumption can be made as to the development of competency. To develop competency, trainees require demonstrated knowledge of relevant anatomy, the development of ultrasound skills, proficiency in needling techniques and an awareness of the potential short-and long-term complications of regional anaesthesia. Recommendations regarding education and training in ultrasound-guided regional anaesthesia have been developed and published, however these provide no absolute numbers for suggested experience 5 and there is no currently defined ANZCA requirement.
Our results showed that ultrasound use during regional techniques was relatively high and constant throughout the different levels of training. As ultrasound is also commonly used in other areas of anaesthesia practice such as central line insertion, there is likely to be cross-exposure to this technique.
Catheter techniques were relatively constant throughout all training levels, being used in 46% of cases. Given that prolonged administration of local anaesthesia agents may be advantageous with certain procedures and in the management of specific pain conditions 1 , it is important that trainees continue to be exposed to this technique.
As was expected, supervision levels declined as the trainees' experience increased. In addition, the number of total blocks and proportion of advanced blocks, such as brachial plexus and lumbar plexus blocks, increased with increased level of training. This may be advantageous as the first few years of training should be largely focused on consolidating basic anaesthesia skills and knowledge, however, it leaves little time for refinement of regional techniques.
Our estimates of the minimum and maximum clinical exposure give an indication of the opportunity for trainees to learn regional anaesthesia. With respect to our minimum experience gained in training, this study may have underestimated the experience as some blocks may escape reporting. Neuraxial, distal peripheral nerve and transversus abdominus plane blocks were excluded, and experience gained during paediatric, obstetric and chronic pain placements were not considered. This estimate could be more accurate if anaesthetic trainees collected regional anaesthesia exposure data during their training. Anaesthetic trainees have previously shown that they are prepared to collect procedural data and monitor performance during their training [6] [7] [8] [9] [10] [11] .
The opportunities for trainees to learn new technical skills has reduced in recent years with increasing trainee numbers, fewer working hours and increased demands of non-theatre positions such as preadmission clinics and pain rounds 12, 13 . There is also an increased emphasis on the efficiency, safety and cost of healthcare delivery and greater awareness of the ethical issues of using patients as "teaching opportunities" 14, 15 . These factors and consultants maintaining their own skills may contribute to the high proportion (38%) of blocks being performed by consultants and non-trainee registrars.
Our hospital has established a regional fellowship, which has seen a large number of the blocks performed concentrated amongst a few trainees. This is not unique to a regional anaesthesia fellowship and is seen with the addition of any sub-specialty fellowship. The presence of these fellows has impacted upon the exposure of other trainees at our hospital. Currently 42% of all blocks are performed by two trainee positions or 7% of the trainee pool.
Assuming those blocks were performed by other anaesthesia trainees if there were no regional fellows, the other trainees' exposure would increase by 61%. Knowledge of anatomy, ultrasound and needle techniques may be learned prior to actual performance of blocks on patients. Observation of senior staff aids the learning of ergonomics, image interpretation including hydro dissection and local anaesthesia spread, and the assessment of block success and complications. This may accelerate skill acquisition but it can not replace real-life exposure where the trainee is the primary operator. As with all anaesthesia technical skills, there will be a wide variety of experience required by different trainees to achieve competency 6, [16] [17] [18] [19] [20] .
Formal assessment of anaesthesia procedural skills is often overlooked but some assessment of competency is required to ensure procedure effectiveness while minimising patient harm. Log books with the number of observed and performed procedures are only useful to demonstrate training exposure. They do not demonstrate competence as trainees may perform a large number of procedures with poor technique and with low success and high complication rates. The traditional method of teaching using direct consultant observation without specific assessment criteria lacks reliability and validity for assessing competency 21 .
Direct observation with criteria using prospectively applied checklists and global rating scales has been shown to be reliable for assessing technical skill acquisition for a variety of medical procedures [21] [22] [23] . Cumulative summation analysis provides a statistical method of analysing the procedure outcome. The procedure outcome success definition used for cumulative summation analysis may include some components of checklists and global rating scales. The analysis results can be graphically presented and are effective for statistically assessing competency and for performance surveillance of trainees, consultants, departments and training programs 8, 10, 18, 21, 24 .
The current ANZCA training program makes no recommendations as to the minimum standards and experience required for competency in regional anaesthesia. If regional anaesthesia is to be considered a core skill of all practising anaesthetists, then it may be appropriate for ANZCA to consider training guidelines, modules and competency assessments with respect to the relevant techniques.
